Recently, researchers have been debating whether children exhibit a universal "noun bias" when learning a first language. The present study compares the proportions of nouns and verbs in the early vocabularies of 24 English-and 24 Mandarin-speaking toddlers ( M age ϭ 20 months) and their mothers. Three different methods were used to measure the proportion of noun types, relative to verb types: controlled observations in three contexts (book reading, mechanical toy play, regular toy play), identical across languages; a vocabulary checklist (MacArthur Communicative Development Inventory); and mothers' reporting of their children's "first words." Across all measures, Mandarin-speaking children were found to have relatively fewer nouns and more verbs than English-speaking children. However, context itself played an important role in the proportions of nouns found in children's vocabularies, such that, regardless of the language spoken, children's vocabularies appeared dominated by nouns when they were engaged in book reading, but not when they were playing with toys. Mothers' speech to children showed the same language differences (relatively more verbs in Mandarin), although both Mandarin-and English-speaking mothers produced relatively more verbs than their children. In sum, whether or not language-learning toddlers demonstrate a "noun bias" depends on a variety of factors, including the methods by which their vocabularies are sampled and the contexts in which observations occur.
INTRODUCTION
Children's early word learning biases promise to shed light on the kinds of initial conceptual and perceptual predispositions children bring to bear in language acquisition. Variations in the expression of such biases may reveal the effects of formal language features and sociocultural variation on early vocabulary. Therefore, there is much current interest in characterizing and explaining these early biases. One important claim that has received particular attention is the suggestion that young children learn nouns more readily than verbs (Gentner, 1982) . To the extent that children across languages preferentially learn nouns, the "noun bias" suggests that children have a conceptual predisposition early on to treat words as mapping onto objects. This argument would be particularly compelling if input factors (e.g., frequency) cannot explain this bias.
Recently, however, evidence has begun to accumulate to question the existence of a noun bias in children's early vocabularies. Three sets of issues have formed the center of this debate: first, the question of how to define nouns and verbs to examine the phenomenon; second, the more general issue of how to measure children's early vocabularies; and third, whether or not the noun bias is indeed a universal phenomenon shown across all languages given comparable methods of measurement. This article will address the second and third of these issues by using three different methods to measure children's early vocabularies in two of the languages that have been at the center of this debate: English and Mandarin. For the first, definitional issue, we defer to discussions in the literature (Bloom, Tinker, & Margulis, 1993; Gentner & Boroditsky, in press; Nelson, Hampson, & Kessler Shaw, 1993; Tardif, 1996; Tardif, Shatz, & Naigles, 1997) and use the categories "common noun" and "main verb" as our primary vehicles for examining the issue of a "noun bias." In addition, this article includes an examination of the role of context in sampling children's early vocabularies.
Note that this has not been a universally agreedupon convention in the literature and how one defines the category "noun" has an impact on the extent of the noun bias that is observed. Gentner's claims (Gentner, 1982; Gentner & Boroditsky, in press) rest on the inclusion of both common and proper nouns. However, work by Tardif (1996) shows that in her Mandarin observational data, there was no noun bias in the productive vocabularies of the children, regardless of how the categories "noun" and "verb" were defined. Given that our claims rest on cross-linguistic differences and similarities, in the present article we use "common nouns" and "main verbs" and are consistent across languages and across measures.
how to measure children's vocabularies, and (2) the universality, given comparable measurement methods, of a noun-predominant pattern across different languages. To some extent, these issues have been confounded in previous research. On the one hand, studies of Korean- (Choi & Gopnik, 1995) and Mandarin-speaking children (Cheng, 1994; Tardif, 1996) did not find evidence for a noun bias in productive speech samples. In Tardif's study, for example, 9 of the 10 22-month-old Mandarin-speaking children produced more verb types than noun types (one child produced no nouns or verbs), and this tendency to produce more verbs than nouns was unrelated to overall vocabulary size. On the other hand, another study of Korean-speaking children (Au, Dapretto, & Song, 1994) found a noun bias on a vocabulary checklist that the authors constructed. These authors and others (e.g., Caselli et al., 1995) argue that spontaneous speech samples are not an appropriate measure of children's vocabularies because they oversample children's use of highly frequent vocabulary items. Moreover, they suggest that verbs are particularly oversampled because of their low type-token frequencies, as reported previously in adult speech (French, Carter, & Koenig, 1930 ; but see Tardif, 1996 for contradictory data in children's speech).
However, it is still not clear which measureproductive speech or parental checklist-should be considered more accurate. On the one hand, checklists might be more representative because they sample across all possible contexts and across a longer time period. Thus, they have the potential to tap into the lexicon as a whole, rather than just a select sampling. On the other hand, natural speech may be more representative, because it is more objective and not limited by maternal memory (which itself may be differentially accurate for different parts of speech). Unfortunately, none of the studies contributing to the cross-linguistic debate on the noun bias have used both checklist and observational measures on the same sample of children. For example, Au et al. (1994) used only checklists in Korean. Choi and Gopnik (1995) used (1) an Early Language Questionnaire, which required mothers to recall words that their children used in various pragmatic situations as well as naturalistic observations in Korean, and (2) a cross-linguistic comparison of Korean-and Englishspeaking children's productive speech in the same play contexts. Tardif (1996) used only observational measures, and Pine (1992) used maternal diaries and observations in English. Therefore, the issue of whether or not the noun bias exists across languages is a very difficult controversy to resolve with the currently available data.
There are two studies, however, that address the measurement issue more directly (Pine, 1992; Pine, Lieven, & Rowland, 1996) . In Pine et al.'s (1996) study, children's 50-and 100-word vocabularies were compared across three different types of measures. Specifically, Pine and colleagues collected diary and checklist data from the children's mothers as well as observational data at the point the children were reported to have reached their 50-and 100-word thresholds. They found that there were indeed differences in the proportions of common nouns in children's vocabularies across the three types of measures, even though the measures were highly correlated with each other. Specifically, the MacArthur Communicative Development Inventory (MCDI) showed higher proportions of nouns, whereas the observational data showed lower proportions of nouns, when compared to a combined measure of the children's vocabulary items that pooled across all three measures. Overall, the proportion of nouns in the observational data were closest to the proportion of nouns found in the children's total vocabularies, as obtained by pooling across the three measures. However, Pine and colleagues did not specifically examine the proportions of verbs, relative to nouns. Thus, because verbs were combined with all other nonnoun parts of speech, we do not know from these data whether verbs are overor under-represented in naturalistic speech samples. Moreover, although Pine (1992) reports that mothers are biased toward overreporting nouns in diaries of their children's vocabulary words, the consistency of individual words appearing across measures was not reported in the Pine et al. (1996) study. Thus, we still do not know how closely maternal checklist data coincide with the particular words recorded in a given observational period.
In the present study we examined the proportions of nouns and verbs in children's early vocabularies cross-linguistically by using multiple measures to compare overall patterns of vocabulary growth in different languages. In addition, we examined the correspondence across measures for both types of words by comparing the words that mothers reported their children could (and could not) say with the words that their children produced in an observational session conducted immediately prior to the mothers' filling out of the vocabulary checklist.
The Role of Context
Another methodological issue having to do with the use of both checklists and observations is the role of context. Activity context (i.e., the activities that are engaged in while a conversation takes place) is rarely controlled in naturalistic observations. Moreover, mothers may pay more attention to their children's language use in certain contexts than others, even though they have observed their children under a wide variety of contexts. Thus, it is possible that maternal reports may be biased toward particular contexts and not others, although this has not been systematically examined.
A number of studies have found evidence for large variations in maternal speech as a function of contextual factors, including the number, type, and presence of other speakers and hearers (Heberle, Kaufman, Grego, Hirsh-Pasek, Golinkoff, 1995) , as well as the ongoing activity context (Goldfield, 1993; Hoff-Ginsberg, 1991; Leaper & Gleason, 1996; Lucariello & Nelson, 1986; O'Brien & Nagle, 1987) . Given these findings of contextual differences in adult speech, one might wonder whether there are corresponding differences in children's speech and whether such variations in contexts might be partially responsible for cross-linguistic differences in children's vocabulary composition.
Context effects have been found for some aspects of children's speech, such as differences in complexity and style when interacting with different people (Dunn, Slomkowski, Donelan, & Herrera, 1995; Killen & Naigles, 1995) and differences in speech acts and taxonomic level due to play activity (Leaper & Gleason, 1996; Leaper, Leve, Strasser, & Schwartz, 1995; Lucariello & Nelson, 1986) . Moreover, at least one study has found that communicative context affects the proportion of various parts of speech (including nouns and verbs) in nursery school children (Sugárné, 1970) . However, most studies have not looked explicitly at children's patterns of vocabulary use across different activity contexts. To make things more complicated, most of the cross-linguistic studies involved in the noun bias debate (Au et al., 1994; Choi & Gopnik, 1995; Gentner, 1982; Tardif, 1996; Tardif et al., 1997) have involved different contexts for sampling children's naturalistic speech. One study (Gopnik, Choi, & Baumberger, 1996) did control for context across their English-and Korean-speaking samples and still found language differences, but they also did not vary context systematically. Thus, it is still not clear to what extent the cross-linguistic patterns that have been found are specifically due to language, and to what extent they are due, at least in part, to differences in the activities that occurred when children's vocabularies were sampled.
Nonetheless, a study conducted by Fu, Gelman, and Behrend (1992) suggests that activity context may indeed have an important effect on the proportions of nouns and verbs that appear in adults', and possibly also children's, spontaneous speech. In the Fu et al. study, English-speaking mothers produced more verb types than noun types in a 15-minute toy-play situation with their 14-and 20-month-old toddlers. Although English-speaking mothers often produce more verb tokens than noun tokens, this tendency to produce more verb types differed from what had been found in other studies (see Goldfield, 1993; Tardif et al., 1997) . However, it is quite likely that these results were related to the use of stimuli that were specifically designed to allow mothers equal opportunities to talk about the objects' movement characteristics and properties (e.g., shape, color), as well as just their labels. Thus, given a context in which the actions and properties of toys were highlighted, Englishspeaking mothers appeared to produce a pattern of nouns and verbs that was more similar to their Mandarin-speaking counterparts than to their own pattern in different contexts.
The question for the present study is whether, under controlled activity contexts that were identical for both groups, we still find cross-linguistic differences in the use of nouns and verbs for both the mothers and the children. Namely, would we still find differences in the Mandarin-and English-speaking adults' speech if we gave them activity contexts that enabled a focus on object-labeling versus contexts that enabled a focus on actions? Or would the activity contexts themselves account sufficiently for the cross-linguistic differences in noun and verb use? More important, would we also find consistent differences in the speech of the children, or would activity context be a more salient source of differences? Finally, would we find evidence of cross-linguistic differences in the proportions of nouns and verbs in the vocabularies of English-and Mandarin-speaking children across both observational and maternal report measures?
To address these questions, we provided both English-and Mandarin-speaking mother-child dyads with three experimental activity contexts that were identical across the language groups. The three contexts were chosen to elicit different types of talk from the mothers and their children. Specifically, a picture book was chosen to elicit nouns and talk about objects, a set of mechanical toys was chosen to elicit verbs and talk about actions, and a set of "regular" toys was chosen to be more neutral in this regard and to be comparable to the type of context typically chosen for naturalistic speech samples. In addition, we created a modified version of the MCDI for mothers to report their children's current vocabulary use, and also asked mothers to report retrospectively on their children's first words.
METHOD Participants
Twenty-four English-speaking children (12 firstborn or only children, 12 later-born) and their mothers were recruited from the subject pool in a midwestern university town in the United States. Half of the children were male and half were female. Their mean age was 20 months, 20 days ( SD ϭ 1 month, 1 day). The mean level of educational attainment for their mothers and fathers was 16.8 years ( SD mothers ϭ 1.6, SD fathers ϭ 2.3), or almost 5 years of postsecondary schooling. One additional child was tested in this procedure but the data were not included because of technical problems with the audiotape.
Twenty-four Mandarin-speaking children (all onlyborns) were recruited from hospital immunization records and word-of-mouth in the university area of Beijing, China. Half of the children were male and half were female, with a mean age of 20 months, 5 days ( SD ϭ 1 month, 5 days), which did not differ from the English-speaking children. The mean level of educational attainment of the Beijing mothers was 15.3 years ( SD ϭ 2.3) and the fathers was 15.4 years ( SD ϭ 2.6), or roughly 3 ½ years of postsecondary schooling. Although both the Beijing mothers' and fathers' educational levels were significantly lower than the U.S. mothers' and fathers' levels, it is important to note that both groups represent a population that is well above average in education for their respective societies (see Population Census Office, 1993; U.S. Bureau of the Census, 1994). Two additional Beijing children were tested, but because of difficulties in completing the play sessions, were eliminated from the sample.
Procedure
Both groups of participants were told that we were interested in studying mother-child interactions and how mothers play together with their toddlers with different types of toys.
The procedure for both groups was identical, with the order of play conditions counterbalanced within each group and matched across groups. The entire session consisted of three 10-minute play sessions with a break after the first or second session, in accordance with the dyads' own needs. After the three play sessions were completed, the mothers filled out three questionnaires: (1) the Child Development Questionnaire (CDQ), which was created by the authors and asked each mother about when her child had reached certain developmental milestones; (2) the MacArthur Communicative Development In-ventory (MCDI); and (3) a short questionnaire about the family's demographics.
In each of the play sessions, an experimenter brought the materials into the play room and asked the mothers to play with the objects (toys or book) together with their child "as they normally would at home." In addition, the experimenter pulled each of the toys out of a container (or flipped through the various pages of the book), demonstrating how to play with them. For all three sessions, the experimenter said only "oh! here's one!" ( "wa! zher4 you3 yi2-ge" ), "here's another one!" ( "zher4 hai2 you3 yi2-ge" ), or "here's some more" ( "zher4 hai2 you3 yi4-xie1" ) as she pulled out the various objects or turned the pages of the book. We restricted the experimenter's comments so as not to bias the mothers or the children with any particular noun or verb labels for the objects or how they worked.
Transcribing and Coding of Naturalistic Speech
All three play sessions were recorded and transcribed into CHAT format (MacWhinney, 1991) by native speakers of each language. In addition, the child speech was coded as being either a repetition (exact repetition of the mother's words within one conversational turn), quoted speech (from poems, songs, or nursery rhymes), responses to test questions (questions to which the mother already knows the answer, e.g., "What's that?," "What do you do with a comb?"), or fully productive speech. Only fully productive speech and responses to test questions will be presented in this article.
Finally, the common nouns and main verbs of both the mothers and the children were coded. In addition, we also coded the children's productions of adjectives, adverbs, auxiliary verbs, grammatical particles, interjections, locatives, pronouns, quantifiers, question words, resultative verb complements (Mandarin only), and social interactive words.
Materials

Toys and Book
The play materials for both groups were identical and were chosen explicitly to be as culturally appropriate for both groups as possible. As noted earlier, a picture book was designed to provide a nouneliciting context, mechanical toys were selected to provide a verb-eliciting context, and regular toys were selected to provide a neutral (noun-and verbeliciting) context.
The picture book was created specially for this study using pictures from books that were readily available in either the U.S. or China. Pictures of common objects from both Chinese and American books were selected for their simplicity and familiarity in both groups, with the primary constraint that none of the pictures could contain any written letters, words, or characters. These pictures were then scanned into the computer and modified so that they would fit on pages of equal size, and were laminated and collated to form a book. Forty-three pictures were chosen to form the pages of this book (see Appendix A for a complete list).
The mechanical toys were selected to elicit talk about a varied set of movements, both ones that the toys themselves produce (e.g., hopping) and ones that people interacting with the toys produce (e.g., winding). The objects included: two plastic frogs, one that was a wind-up toy that walked sideways and moved its "arms" up and down in a "dancing" manner, and the other that was battery-operated and bounced and shook when a switch was pulled; two dinosaurs, one that rolled forward when its head was depressed, and the other that walked forward, raised its head, and roared when a switch under its belly was slid across to the "on" position; two telephones, one that resembled a cordless or mobile phone with an antenna that could be pulled and buttons that could be pushed, and one that had wheels and a rotary dial with eyes that moved up and down when it was pulled along by an attached string; and two radiolike toys, one that had a toy cassette tape that emitted a squeak when it was pushed in and control buttons on top that made clicking noises when slid from one end to the other, and the other that had a spinning dial and a push-down antenna that resulted in the playing of some music.
The regular toys were a set of multicolored wooden blocks of different shapes, two small stuffed animals (a rabbit and a duck), a toy car, and a toy motorcycle with a kickstand and removable rider.
MacArthur Communicative Development Inventory (MCDI)
A vocabulary checklist based on the MCDI, Words and Sentences (Bates, Bretherton, & Snyder, 1988; Dale, Bates, Reznick, & Morisset, 1989) was used for both the English and the Mandarin-speaking samples. We created a Mandarin version of the MCDI and modified the English version of the MCDI to include object labels and action words that might be produced by either the parent or the child during the experimental play sessions. In addition, we added a substantial number of verbs to balance the number of nouns and verbs on the list in the two versions.
This was important because many commonly used words in Mandarin child speech are verbs, and many of the particular verbs that are used frequently by Mandarin-speaking toddlers-for example, shout/ call ( jiao4 ); fly ( fei1 )-do not appear on the original version of the MCDI.
Translations of the MCDI from English to Mandarin involved examinations of an existing database of Mandarin-speaking children's commonly produced words from 20-26 months (see the Beijing transcripts in the Mandarin corpus on the CHILDES database-MacWhinney & Snow, 1990; Tardif, 1993) , as well as consultations with a group of parents who had young children and who worked at the Chinese Academy of Sciences, Institute of Psychology in Beijing. Occasional substitutions were made, particularly for food items (e.g., cha2 , "tea," instead of coffee; zhou1 , "congee," instead of sandwich), kinship terms (which are more specific in Mandarin), action words (there were many Mandarin verbs that could not be translated adequately into a single English verb, e.g., kang2 , "to carry something" [slung over one's shoulder], dai4 , "to wear" [a hat] versus chuan1 , "to wear" [clothes]), and the more language-specific functional word categories toward the end of the Inventory, although the total number of words used in each category were made to be as equivalent as possible. A complete list of modifications to the MCDI in each language, listed by category, can be found in Appendix B. The complete Mandarin checklist, which is more appropriate for Beijing dialect than other varieties of Mandarin, can be obtained from the authors.
Child Development Questionnaire
In addition to the MCDI, mothers were asked to fill out a short questionnaire about when their child had achieved various developmental milestones. Some of these milestones were relevant to the children's current experiences, whereas others had been achieved several months before the mothers filled out the questionnaire and thus involved retrospective reports of when their children had achieved such milestones. Because of limitations on the accuracy of retrospective reports, we intend these data to be used as supplementary evidence only. Importantly, however, there is no reason to expect the accuracy to differ across languages for these retrospective reports.
There were three questions about children's first words that were of interest for the present study. These included: "When did your child first begin to say [his/her] first words so parents can understand?" (" ni3de hai2zi shen2me shi2hou4 kai1shi3 hui4 shuo1 ji3ge ci2-fu4mu3 neng2 ting1 dong3? "); "When did your child first use words to label objects?" (" ni3de hai2zi shen2me shi2hou4 kai1shi3 yong4 yu3yan2 lai2 shuo1 chu1 dong1xi de ming2zi? "); and "When did your child first use words to label actions?" (" ni3de hai2zi shen2me shi2hou4 kai1shi3 yong4 yu3yan2 lai2 miao2shu4 dong4zuo4? ") After the mothers filled in their answers, they also were asked for examples of these first words. The experimenters tried to obtain three "first words" from each mother, although the number of words reported varied across participants.
RESULTS
Results are reported first for the productive vocabulary measures for the mothers and the children in both groups, and then these are compared and contrasted with the vocabulary checklist and open-ended questions about the children's first words in each of the languages.
Productive Vocabulary Measures
Repeated measures multivariate analyses of variance (MANOVAs) were used to analyze the production data for both the children and the adults across experimental settings. The two dependent variables in the model were noun types and verb types, with context as a repeated measures independent variable and language as a between-subjects variable. We report only the type (and not token) analyses here, to be concise, because the primary debate has focused on a predominance of noun types and not tokens in children's early vocabularies (see Gentner, 1982) .
Adult Productive Vocabulary Measures
Overall, there were no main effects due to language or word type (noun versus verb) on the adults' productive vocabulary measures for the laboratory play sessions. (The total, or "overall," types of measures discussed for the adults' and children's productive vocabularies are not simply an addition of the number of types in each of the three activity contexts. Instead, these were calculated separately to make sure that overlapping words [i.e., words that were produced in more than one context] were counted only once.) However, as can be seen from Table 1 , there was a significant interaction such that Mandarinspeaking mothers produced more verb types than noun types and English-speaking mothers produced more noun types than verb types when talking with their toddlers in the laboratory, F (1, 46) ϭ 83.73, p Ͻ .001.
Furthermore, as can be seen from Figures 1 and 2, both the English-and the Mandarin-speaking adults showed a differential pattern of noun and verb use across the three activity contexts. For the book-reading context, both groups of mothers tended to use more noun types than verb types. For the two toy-play contexts this pattern was reversed, with both groups of mothers using more verb types than noun types, F (2, 92) ϭ 355.05, p Ͻ .001 for the Context ϫ Word Type interaction. However, there was a Context ϫ Word Type ϫ Language interaction such that the two groups of mothers did not show identical patterns across all three contexts. In particular, the only comparison that yielded a significant language difference was for nouns in the book reading context. Specifically, the English-speaking mothers produced significantly more noun types than did the Mandarinspeaking mothers in this condition (English M ϭ 56.3, SD ϭ 14.2; Mandarin M ϭ 42.0, SD ϭ 10.4), Scheffé post hoc test, p Ͻ .001.
Children's Productive Vocabulary Measures
The children's productive vocabulary types in the three experimental activity contexts were analyzed in two ways. Our first and primary analysis involved all speech that the children produced except for direct repetitions and quoted speech. Then, we conducted a secondary analysis that excluded children's responses to adult test questions to examine what words children used in the absence of such maternal elicitations.
Primary analysis: all speech excluding direct repetitions and quoted speech. Overall, there were no statistically significant language differences in the total number of word types produced by these English-( M ϭ 60.2, SD ϭ 41.4) and Mandarin-speaking toddlers ( M ϭ 56.7, SD ϭ 32.9). Both groups of children produced more noun types than verb types, on average, in these laboratory play contexts, F (1, 46) ϭ 46.88, p Ͻ .001. However, there was a significant interaction between language and word type, F (1, 46) ϭ 4.34, p Ͻ .05, such that there was more of a difference between nouns and verbs for the English-speaking children than the Mandarin-speaking children, as can be seen from Table 2 . Another way to look at this is in terms of a ratio of nouns to verbs such as the following: Nouns/(Nouns ϩ Verbs) N/(N ϩ V). For this ratio, a score above .50 means that more nouns were produced, whereas a score below .50 means that more verbs were produced. Again, there was a significant language difference between the ratios for the English-and Mandarinspeaking children, t (46) ϭ 2.47, p Ͻ .02. Moreover, the English-speaking children's ratio was significantly greater than .50, whereas the Mandarin-speaking children's ratio did not differ significantly from .50. Thus, English-speaking children still showed a clear preponderance of nouns over verbs in their spontaneous vocabularies in these controlled experimental activity contexts. In contrast, Mandarin-speaking children did not share this tendency to the same extent, even though they were given identical activity contexts and their speech was coded according to identical criteria. Rather, the Mandarin-speaking children were more balanced in their production of nouns and verbs.
However, as can be seen from Table 3 , there was also a strong effect of context for the children's productions of nouns and verbs, F (2, 92) ϭ 72.83, p Ͻ .001. Moreover, there was an interaction between word type and context for the children's productive vocabulary measures, F (2, 92) ϭ 64.05, p Ͻ .001. Specifically, the children produced more noun types than verb types in the book reading condition, M noun types ϭ 16.3, SD ϭ 11.3; M verb types ϭ 6.2, SD ϭ 6.1, Scheffé p Ͻ .001. In the two toy play contexts, they produced more verb types than noun types ( M mechanical toy noun types ϭ 2.4, SD ϭ 2.9; M mechanical toy verb types ϭ 4.1, SD ϭ 3.6; M regular toy noun types ϭ 4.4, SD ϭ 3.4; M regular toy verb types ϭ 5.7, SD ϭ 5.4), although these differences were not statistically significant.
As can be seen from Table 3 , although there was a general tendency for the Mandarin-speaking children to produce more verbs in the two toy play settings, this tendency was not statistically reliable. Moreover, the English-speaking children also showed this tendency. Thus, the expected interactions between language and word type and the three-way interaction among language, context, and word type were not found. Nonetheless, when we examined individual participants' data, there was still a clear difference in the number of children who produced more nouns than verbs versus those who produced more verbs than nouns across the two languages. Specifically, in the book reading context, none of the English-speaking children produced more verbs than nouns, whereas four of the Mandarin-speaking children still produced more verbs in this highly noun-oriented context, 2 (1, N ϭ 46) ϭ 4.38, p Ͻ .05. Similarly, in the regular toy play context, less than half of the English-speaking children produced more verbs, whereas three-quarters of the Mandarin-speaking children produced more verbs in this "neutral" context, 2 (1, N ϭ 43) ϭ 4.24, p Ͻ .05. This can be seen more clearly in Table 4 , which presents the number of participants who showed each tendency, by condition.
Thus, there is a consistent trend for the Englishspeaking children to produce relatively more nouns and fewer verbs than the Mandarin-speaking children in these experimental activity contexts. One possibility, however, is that the English-speaking children are in fact producing more verb-like predicates than the Mandarin-speaking children, to compensate for their lack of main verbs. To address this question, we examined the total number of such predicates (excluding verbs) in both languages. Specifically, we examined the children's use of adjectives (including color and state terms as well as words such as "new" and "fun," hao3wanr2), auxiliary verbs (e.g., "need" and "to want to," yao4), locatives (e.g., "up" and "here," zher4), the quantifiers "more" and "another" ("still/more," hai2, and "all gone/none," mei2 in Mandarin), and resultative verb complements ("[Vϩ]-exitcome," -chu1-lai2, in Mandarin only), and found that there was no difference across languages either for the total number of verb-like predicate types (English M ϭ 8.9, SD ϭ 5.8; Mandarin M ϭ 10.9, SD ϭ 8.2) or for the number of verb-like predicates produced in each activity context. Similarly, when we performed statistical analyses on the differences between all verb-like predicates (including verbs) and nouns, the same pattern of cross-linguistic differences reported earlier (see Tables 2, 3 , and 4) appeared. Secondary analysis: productive speech excluding test question responses. When we excluded all of the children's responses to maternal test questions and repeated the analyses of common nouns and main verbs, we found an even stronger pattern of crosslinguistic differences. Specifically, as can be seen in Table 2 , the Mandarin-speaking children no longer produced more nouns than verbs when only their fully productive words (i.e., those that were not elicited by maternal test questions) were analyzed, whereas the English-speaking children continued to produce more nouns than verbs. Again, this resulted in a language by word type interaction in the twoway repeated measures analysis of variance (ANOVA) for these words , F(1, 46) ϭ 25.24, p Ͻ .001.
Moreover, when we conducted a three-way MANOVA across the three activity contexts, we found consistent context effects, F(2, 92) ϭ 44.59, p Ͻ .001, as above, but also a language by word type interaction, F(1, 46) ϭ 13.15, p Ͻ .001, and a three-way interaction of language, word type, and context, F(2, 92) ϭ 8.41, p Ͻ .001. The most obvious difference between these data and those presented above, which included test question replies, is that the Mandarinspeaking children no longer showed a noun bias in the book reading condition, whereas the English-speaking children still showed such a bias (see Table 3 ).
Comparisons of Adult and Child Productive Vocabularies
As demonstrated above, there are consistent language differences in the proportions of nouns and verbs in the speech of both children and adults. What the above analyses do not tell us, however, is whether there are also differences between child and adult speakers of these two languages. To examine this, we conducted an additional three-way ANOVA (Language ϫ Person ϫ Word Type) on the number of nouns and verbs in these samples of productive speech. In this analysis, there was a significant main effect for both word type and person, but not language. However, there was a three-way interaction among language, person, and word type , F(1, 92) ϭ 40.01, p Ͻ .001. Both the English-speaking adults and their children produced more noun types than verb types, Scheffé's ps Ͻ .002, whereas the Mandarinspeaking adults produced more verb types than noun types, Scheffé's p Ͻ .001, and the Mandarin-speaking children did not show a significant difference between noun types and verb types. Thus, although the children clearly produced a higher proportion of nouns than the adults, the difference between English and Mandarin was also remarkably consistent: Mandarin-speaking children and adults produced relatively fewer noun types and more verb types than English-speaking children and adults.
Vocabulary Inventory Results
Overall, the Mandarin-speaking children were reported to have more words in their vocabularies (M ϭ 316.0, SD ϭ 163.0) than the English-speaking children (M ϭ 159.9, SD ϭ 130.2), t(44) ϭ 3.60, p Ͻ .001. 1 Because of this overall language effect, it is more appropriate to examine the relative frequency of nouns and verbs across the two languages rather than the absolute frequency. For this reason, the remaining analyses in this section use ratio measures, Nouns/(Nouns ϩ Main Verbs), 2 rather than absolute numbers.
Using the ratio measure, the English-speaking children had a higher ratio of nouns to verbs (M ϭ .86, SD ϭ .11) than the Mandarin-speaking children (M ϭ .71, SD ϭ .11), t(44) ϭ 4.79, p Ͻ .001. What this suggests is that even though both groups of participants appear to demonstrate a "noun bias," as measured by this instrument, the Mandarin-speaking 1 Two of the Mandarin-speaking children's vocabulary inventory data were not used. One mother got halfway through the second page of the seven-page inventory and then indiscriminantly checked off that her child could "understand" everything but "say" nothing. The other mother simply stopped on the third page of the inventory, despite the fact that kinship terms appeared after this and her child was quite proficient in using these terms. Thus, both of these subjects' inventories were excluded from our analyses.
2 All words that fell into the Animals, Vehicles, Toys, Food, Clothes, Body, Small Household Objects, Furniture, Outside Things, and Places were summed to form the total number of "common nouns" in this ratio. Only those words that fell into the "Actions" category were used for the "main verbs" portion of the ratio, although this category was larger in our modified form of the MacArthur than in the standard form (see Appendix A). children are again significantly less noun biased than the English-speaking children.
Moreover, not all Mandarin-speaking children showed a "noun bias" pattern. Instead, one child was reported to have more verbs than nouns, and three other Mandarin-speaking children were reported to have roughly equal numbers of nouns and verbs (ratios of .50 to .60). In contrast, only two Englishspeaking children (one with a ratio of .60, the other with a ratio of .70) were found to have ratios that fell at or below the Mandarin-speaking children's mean for this measure.
Given that there were slight differences in the items on the two vocabulary inventories due to reasons of translation and cultural appropriateness (see Appendix B), we conducted a separate analysis on the 397 overlapping words in the categories that included all common nouns and main verbs as well as onomatopoeia (sound effects) and names for people, with identical results. (Other categories, for example, pronouns, descriptive words, function words, and so forth, were excluded from this analysis of overlapping items because they were not relevant to the noun-verb contrasts and because they contained much higher proportions of language-specific items.) Specifically, the English-speaking children still had fewer vocabulary items overall (M ϭ 107.0, SD ϭ 84.7) than the Mandarin-speaking children (M ϭ 190.3, SD ϭ 89.0), t(45) ϭ 3.28, p Ͻ .005, and the ratios for N/(N ϩ V) were still higher for the Englishspeaking children (M ϭ .86, SD ϭ .13) than the Mandarin-speaking children (M ϭ .70, SD ϭ .13), t(44) ϭ 3.75, p Ͻ .001.
One problem with interpreting these results is that other researchers have found clear evidence that the proportion of common nouns in children's vocabularies decreases as their total vocabulary increases (Bates et al., 1994) . Thus, it is possible that the cross-linguistic difference in overall vocabulary size, as measured by the MCDI, may be responsible for the cross-linguistic differences in the relative proportions of nouns and verbs that were produced. We examined this issue further by conducting three additional analyses on the MCDI data.
First, we examined the pattern of cross-linguistic differences for the one third of our sample in each language that scored lowest on the MCDI. Again, the English-speaking children produced relatively more nouns and fewer verbs (M ratio ϭ .92, SD ϭ .14) than the Mandarin-speaking children (M ratio ϭ .72, SD ϭ .14), t(14) ϭ 2.97, p Ͻ .02. Moreover, it was clear that this difference was in the verbs, and not the nouns, as the proportion of nouns, relative to the total number of words checked off on the MCDI, did not differ for the English-and Mandarin-speaking children (Ms ϭ .52 for both), whereas the proportion of verbs differed dramatically (M English Verbs/Total ϭ .03, SD ϭ .04; M Mandarin Verbs/Total ϭ .20, SD ϭ .10), t(14) ϭ 4.57, p Ͻ .001.
Next, we examined the pattern of differences for the highest scoring third of our samples. Yet again, we found a consistent pattern of results with a higher N/ (N ϩ V) ratio for the English-speaking children (M ϭ .79, SD ϭ .07) than for the Mandarin-speaking children (M ϭ .69, SD ϭ .06), t(14) ϭ 2.95, p Ͻ .02. Once again, the difference was in verbs and not nouns (M English Verbs/Total ϭ .16, SD ϭ .05; M Mandarin Verbs/Total ϭ .24, SD ϭ .04), t(14) ϭ 3.34, p Ͻ .005.
Finally, because there were still differences in the total vocabulary scores for the top and bottom thirds of the English and Mandarin samples, we matched across languages to find 11 pairs of participants, each of whose total vocabulary scores differed by 20 or fewer words (English M total vocabulary ϭ 252.6; Mandarin M ϭ 255.1). Even under this highly conservative method of matching, the English-speaking children's N/(N ϩ V) ratios were higher (M ϭ .82, SD ϭ .10) than those of the Mandarin-speaking children (M ϭ .74, SD ϭ .13), t(20) ϭ 1.79, p Ͻ .05, onetailed. Thus, the differences between nouns and verbs across the two languages appear to be not only consistent across measures, but also consistent at all levels of vocabulary size.
Consistency across Observational and Checklist Measures
As can be seen from a comparison of the ratio measures in Table 2 , estimates of the proportion of nouns, relative to verbs, in children's vocabularies appear higher when measured through vocabulary checklists, such as the MCDI, than through spontaneous speech, such as the experimental activity contexts used in the present study.
To examine the consistency and the relative biases of these two types of measures, we performed two sets of analyses on the data from each language. First, we computed Pearson correlations between the total number of common noun (or verb) types that the children produced in the experimental activity contexts and the common nouns (or verbs) that the mothers reported their children were "able to say" from the MCDI. This set of analyses is parallel to those conducted by Pine et al. (1996) . Second, we performed a further analysis of the words themselves and looked at: (1) the words that were both produced and reported as being in the children's vocabularies (on the MCDI), and compared these to (2) words that were produced but not checked off on the MCDI, as well as (3) words that were checked off on the MCDI but not produced, for nouns and verbs as separate categories. These analyses were not conducted in Pine et al.'s study. Correlations between the numbers of noun and verb types that the children produced and the numbers of nouns and verbs that their mothers reported they could say were, in general, comparable to what previous studies have found (Hampson, 1989; Pine et al., 1996) . Namely, the English-speaking children (n ϭ 24) had a correlation of .78, p Ͻ .001, and the Mandarin-speaking children (n ϭ 22) had a correlation of .66, p Ͻ .001, between the total number of common noun types that they produced and the number of common nouns that their mothers reported they could say on the checklist. For verbs, the correlation was .70, p Ͻ .001 for the English-speaking children and .47, p Ͻ .05 for the Mandarin-speaking children. Thus, although the proportion of nouns was higher for the checklist than for the observational data, the two measures correspond reasonably closely to each other in terms of how many nouns or verbs a particular child has, relative to other children who speak the same language. These results do not tell us, however, whether one of the instruments is more or less biased than the other.
To examine the issue of bias, we compared the actual words (rather than the overall numbers of words) that were produced in the experimental activity contexts with those words that the children's mothers checked off on the MCDI. If mothers are wholly accurate reporters of their children's speech, then all of the nouns and verbs that were produced should have been checked off on the MCDI. In fact, however, there was a significant difference between the two categories of words for both English and Mandarin speakers. That is, for the English-speaking children, a higher proportion of the nouns that were produced were also checked off on the list (M nouns ϭ .61, SD ϭ .22; M verbs ϭ .34, SD ϭ .31), p Ͻ .001. Likewise, for the Mandarin-speaking children, the proportion of nouns that were produced and checked off was higher than the proportion of verbs that were produced and checked off (M nouns ϭ .69, SD ϭ .21; M verbs ϭ .57, SD ϭ. 28), p Ͻ .05. Moreover, of the words that were produced, a higher proportion of verbs than nouns were not checked off on the MCDI by the mothers for English (M nouns ϭ .29, SD ϭ .25; M verbs ϭ .63, SD ϭ .32), p Ͻ .001, though this was not significantly so for Mandarin (M nouns ϭ .23, SD ϭ .23; M verbs ϭ .34, SD ϭ .30). In other words, the Englishspeaking mothers were more likely to forget the verbs that their children could (and did) say than they were to forget the nouns that their children could say. This difference existed even though these words appeared on the list and had just been spoken in the experimental session that preceded the mothers' completion of the MCDI.
Yet another indication of language differences was found when we examined the words that were produced but that did not appear on the MCDI. Specifically, the English-speaking children were more likely to produce nouns that were not on the MCDI (M ϭ .10, SD ϭ .09) than they were to produce verbs that were not on the list (M ϭ .03, SD ϭ .05), p Ͻ .005. For Mandarin, there were no differences between nouns and verbs in the number that were produced but not on the MCDI (nouns M ϭ .08, SD ϭ .08; verbs M ϭ .09, SD ϭ .07). Thus, it appears that our addition of a large number of verbs to the English version of the MCDI resulted in a more exhaustive sampling of the verbs that children were likely to produce in English, as compared to nouns, and that our MCDI data may even underestimate the proportion of nouns in English-speaking children's vocabularies.
Nonetheless, in English, as in Mandarin, there were no differences between nouns and verbs in the proportion of words that were produced as a function of the total number of words that mothers reported their children could say on the MCDI (English nouns M ϭ .15, SD ϭ .09, English verbs M ϭ .15, SD ϭ .11; Mandarin nouns M ϭ .10, SD ϭ .06, Mandarin verbs M ϭ .13, SD ϭ .09). That is, for both nouns and verbs, the children produced roughly 10 to 15% of the total number of word types that their mothers reported they "could say" in this 30-min sample of their speech.
First Words
A repeated measures MANOVA (Language ϫ Word Type) was used to examine cross-linguistic differences in the age at which mothers reported their children began to produce their first words, first object labels, and first action words. Overall, the Englishspeaking mothers reported that their children produced their first words (M ϭ10.9, SD ϭ 2.9 months) at a younger age than the Mandarin-speaking mothers (M ϭ13.1, SD ϭ 3.3 months), F(1, 44) ϭ 6.14, p Ͻ .05, for a main effect of language. In addition, there was a main effect of word type, F(2, 88) ϭ 32.74, p Ͻ .001, such that mothers reported the children produced their first words and their first words for objects before they produced words for actions, ps Ͻ .01 for Scheffé's post hoc tests of means. The interaction between language and word type was not statistically significant, although it is worth noting that the two groups of mothers differed in when they said that their children's first words (see above) and first object labels appeared (English M ϭ12.4, SD ϭ 2.5 months; Mandarin M ϭ14.6, SD ϭ 3.6 months), Scheffé's ps Ͻ .05, but not in when their first words for actions appeared (English M ϭ16.0, SD ϭ 4.1 months; Mandarin M ϭ17.3, SD ϭ 3.9 months).
More importantly, there was a substantial difference across languages in the types of words mothers reported as their children's "first words." As can be seen from Table 5 , the main differences occurred in the number of children who produced verbs or verb phrases as among their first words. A chi-square analysis performed on the number of children who had one or more verbs (the mothers were asked to report three "first words") versus those children who had no verbs in each of the languages confirmed that Mandarin-speaking children produced significantly more "first words" that are verbs than English-speaking children, 2 (1, N ϭ 47) ϭ 20.67, p Ͻ .001. Moreover, a simple comparison between the total number of children reported to have produced any form of nominal (common or proper noun) versus nonnominals (verbs, social-interactional words, and other predicates) further confirmed these crosslinguistic differences in the patterns of children's "first words," 2 (1, N ϭ 47) ϭ 9.67, p Ͻ .005.
DISCUSSION
To return to our initial questions of whether we would still find evidence for language differences in adults' productive speech samples and children's early vocabulary use in English and Mandarin if we controlled for context and measurement type, our results suggest a clear "yes."
When we looked at the overall results from the production data, consistent language differences were found for the proportion of nouns, relative to verbs, in both adult and child speech. Specifically, Mandarin speakers used a relatively higher proportion of verb types in their productive speech vocabularies than did English speakers. However, consistent with the claims made by Gentner (1982) and others, children used a higher proportion of nouns than adults. On the one hand, these results could be used to support the idea of a "noun bias" that operates at a conceptual level to facilitate the learning of nouns in early stages of vocabulary acquisition. On the other hand, it is important to note that the actual appearance of a "noun bias" as a statistically reliable preponderance of nouns is not consistent across languages when measuring vocabulary from productive speech samples. In particular, the expected preponderance of noun types was found for English-speaking toddlers, but not for Mandarin-speaking toddlers, when interacting with their mothers in activity contexts that were identical across languages. This was true even when we expanded the category of verbs to include other verblike predicates. Thus, with an independent sample of Beijing toddlers and in a controlled set of contexts, we have replicated the previously reported finding that Mandarin-speaking children do not show evidence of a noun bias in productive speech samples of their vocabulary (Tardif, 1996; Tardif et al., 1997) .
Context, however, turned out to be an important source of variation in vocabulary use for both mothers and toddlers. Specifically, when given a picture book to look at, English-and Mandarin-speaking mothers and their toddlers used more noun types than verb types. When given toys to play with, the mothers in each group used more verb types than noun types, whereas their children used roughly equal numbers of nouns and verbs (although the majority of Mandarin-speaking children used more verbs than nouns). Thus, whether or not children use more nouns in their productive speech depends greatly on the contexts in which their speech is sampled.
In addition, when we excluded children's responses to maternal test questions, the cross-linguistic differences became even more obvious. Specifically, the book reading context for the Mandarin-speaking children no longer resulted in a predominance of nouns. In contrast, the English-speaking children continued to produce many more nouns than verbs in this context even though those nouns were not explicitly prompted by their mothers' test questions. This suggests that the Mandarin-speaking mothers were more focused on asking test questions to elicit nouns than the English-speaking mothers, and that the Mandarin-speaking children were producing nouns more "on demand" in this context, as compared to the English-speaking children. This finding, if substantiated, may be accounted for by cultural differences in mothers' tendencies to engage their young children in didactic interactions, as discussed elsewhere (Erbaugh, 1992; Lau, 1996) . Results from the MCDI also showed cross-linguistic differences, with mothers of English-speaking children reporting relatively higher ratios of nouns in their children's early vocabularies than mothers of Mandarin-speaking children. Nonetheless, consistent with the results discussed by Au and others (Au et al., 1994; Caselli et al., 1995) , both groups of children were reported to have a predominance of nouns in their early vocabularies, as measured by the MCDI. Whether this reflects a more accurate measure of vocabulary knowledge than the productive speech data reported above, however, is not clear from simple comparisons of the proportions of nouns, relative to verbs, that appear in children's vocabularies for each of these measures.
To examine the accuracy issue more directly, we looked at individual nouns and verbs that appeared in both measures and compared these to words that appeared in one measure but not the other. From these analyses we found that mothers' reports of their children's vocabulary knowledge on the MCDI were biased in the direction of underestimating the proportions of verbs, relative to nouns, in children's early vocabularies. In this sense, our data support Pine's (1992) earlier finding that maternal reporting in the form of diaries is more focused on nouns than on other parts of speech. The converse notion, that observational data may be more biased toward verbs (cf. Caselli et al., 1995) , is not supported by our data. Instead, our data suggest that mothers are more attuned to the nouns that their children use and are not very reliable reporters of the verbs that they use, even when these verbs were produced just minutes before completing the MCDI. Moreover, the English-speaking mothers appeared to be particularly unreliable reporters of the verbs in their children's vocabularies, as evidenced by the high proportion of verbs that the children produced but the mothers failed to report on the MCDI. Why this might be the case and whether this finding will hold up under further scrutiny is a question that remains for future research. Nonetheless, it is interesting to note the close correspondence between children's proportions of nouns, relative to verbs, in the book reading condition, as shown in Table 3 , and mothers' reporting of their children's vocabulary knowledge on the MCDI. A possible interpretation of this finding is that mothers not only are particularly attuned to the nouns that their children produce, but also more attentive to their children's vocabulary use when engaging in book reading or other such "language learning" activities (cf. Ratner & Bruner, 1978) .
Finally, when we examined children's first words, we again found evidence for differences in nouns and verbs across the two samples. When the mothers were asked to give examples of words their children used as "first words," only one English-speaking child was reported to have produced a verb, whereas the majority of Mandarin-speaking children were reported to have produced one or more verbs among their "first words."
Thus, even in the earliest stages of acquisition it appears that verbs constitute a large proportion of the words that Mandarin-speaking children can and do say, and in this sense they are different from the English-speaking children. However, they are also similar to the English-speaking children in that nouns are still an important category, whether one looks at "first words," vocabulary checklists, or observational data.
Conclusions
In sum, there is no question that nouns are an early and important category for language-learning toddlers, even in Mandarin. However, the conclusion that we can draw from this and other research is that whether or not children demonstrate a "noun bias" in the early stages of vocabulary acquisition depends on a variety of factors, including the methods by which their vocabularies are sampled and the contexts in which observations occur.
Context also is not an issue limited to naturalistic recordings of children's speech-the mothers in this study reported proportions of nouns that were most closely aligned with their children's speech while looking at a picture book. Although looking at picture books is certainly an important context for many children, it is not a universal activity across all cultures or even across all socioeconomic groups within a culture, nor would one want to claim that it is the only context in which vocabulary learning occurs, even for middle-class English-speaking children. Thus, context appears to play a large role in understanding the composition of children's early vocabularies, regardless of the ways we choose to measure these vocabularies.
Finally, even if nouns receive a conceptual advantage over verbs and other parts of speech, which is an issue our data do not address, there are consistent cross-linguistic differences across all measures in the extent to which children manifest this advantage. This suggests that input factors consistent with these cross-linguistic differences (see Tardif et al., 1997) cannot be ruled out.
The question that remains for further research is how children combine these factors to learn their early words. For instance, are some activity contexts more effective for vocabulary learning than others, or do children use different processes to learn words in different contexts (and/or in different languages)?
We believe that the answers to these and other fundamental questions about early vocabulary acquisition can be more fruitfully pursued once the roles of context and cross-linguistic variation in the "noun bias" are taken into account.
